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SOURCE: Grazhdanskaya aviateiya, no. 8, 1964, 28-29 

! TOPIC TAGS: piston aircraft, scoring, local overheating, connecting rod, cylinder, 
-'gide pressure, lubricant, oil . nal ached Hwa 7 
: ABSTRACT: This article deals with the necessity of increasing the reliability and 
, resources of piston aircraft. In the case of the I1-14, I1-12 and An-2 aircraft 
‘the main cause of trouble seems to be the scoring of the pistons no. 2 and 5 caused ; 
iby local overheating and eide pressure. These two pistons, coupled to the main i 


nat 


‘ connecting rods, are acted upon by forces of 2035 and 1600 kg during compression 

‘and expansion, respectively. The Omsk aircraft factory has solved the problem of 

-decreasing the side pressure on the working surface of the pistons by means of de- . 

, creasing the deformation of the cylinders through constant and uniform air cooling. : 

: | The Omsk designers have succeeded in lowering the piston temperature, improving the 
jeylinder lubricants and finally, reducing the loss of horsepower of the cylinders of _ 
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3 (4) PHASE I BOOK EXPLOITATION  SOvV/2024 


Ushakov, Gavriil Alekseyevich, Candidate of Technical Sciences, 
Docent, and L6sif Davidovich Gol'din, Candidate of Technical 
SoiLences 


Naglyadnyye marksheyderskiye grafiki (Mine Surveyors' Illustra- 
tive Graphics) Kharkov, Metallurgizdat, 1959. 187 p. 
Errata slip inserted. 2,800 copies printed. 


Resp. Ed.: M.V. Korzhik; Ed. of Publishing House: Ye K. 
Sinyavskaya3; Tech. Ed.: S. P. Andreyev 


PURPOSE: This book is intended for engineering and technical 
personnel of the mining industry and for students of mine 


surveying. 


COVERAGE: This book gives comprehensive coverage to the basic 
principles of constructing illustrative graphics used in the 
mining industry. The types of projections are described as 
are the geometric relationships. Affine relationships end 
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Mine Surveyors' Illustrative Graphics Sov /2024 


affine transformations are stressed. A chapter is devoted 
to the instruments used in making pictorial mine graphics , 
“both Russian and foreign devises being described. Finally, 
the methodology of construating the graphics and the 

method of taking off measurements are explained. The author 
thanks Professor D.N. Ogloblin, Doctor of Technical Sciences, 
for his assistance. There are 40 references, of which 35 are 
Soviet, 3 German and 2 English. 


TABLE OF CONTENTS: 
Foreword 5 


Ch. I. Projections for Constructing Mine Surveyors' 
Illustrative Graphics 7 
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3. The method of parallel axonometry 11 
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4, Selecting the simplest method of constructing 
1llustrative graphics 

The coordinate method 
Direct transformation from orthogonal pro- 
jections to pictorial portrayal 
Constructing illustrations with the aid of 
affine transformations 
Axonometry with axes 0)Y) and 012) coinciding 
along one vertical 

5. Vectorial projections (plane axonometry) 

6. Stereo axonometry 


Che II. Theoretical Problems in Constructing Mine 


Surveyors! Illustrative Graphics by the Method 
of Affine Transformations 
Affine coordinates 
Determining the affine directions 
The relationship between angular elements in 
affine transformation 
Determining the distortion factors 
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5. Transformation factor q 

6. Particular cases of affine transformations 
Projection direction perpendicular to the 
original axis 
Projection direction perpendicular to the 
picture plane 
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1. Constructing mine surveyors! illustrative 
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1. Axonographs 

2. Affinographs 

3. Devices used in foreign practice 

4. Requirements set forth for instruments used in 
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3 Portraying geological structures 

4, Mine-geometric pictorial graphics 

5+ Portraying open pit workings 

6. Portraying underground mine workings 


Che VI. The measurabllity of Mine Surveyors’ Illu- 
strative Graphics 
1. Determining the actual linear dimensions with 
the aid of elliptical scales 
2.- Analytical determination of the angular and 
linear elements of an object from its projection 
The graphic method of solving metric problems 


4. The mechanical method of solving metric 
problems 
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THREE CHAMBER FURNACE FOR UNPREPARED MILLED PEAT. Ushakov, 
GA (de Bon. Toplive (Fuel Keon.) Apr. 1950, (4), 7-10). 
Description ard test results. ‘he furnace is said to be 
promieing cor boilers of 15-18 tons sepecity. A rough 
section of its three chaxbers cen be obteined by drawing 
a flat W with centre peak lower than the two aides. 
Chaaber 1 fe within the left hand V of the and has a “1: t 
roof utove it. Chamber 2 is within the right hand V with 
a vertioul shaft above for the hot gases. Fuel is fed in at 
f cheaber 1 and its small perticles are 
blasts. These particles burn partly 
they are carried. At high loads 
fs the W, i.e, at the front 
p and bottoa openings between 
a horisontal gaate aid removing clinker. 
aaber 3 is to receive the larger pieces 
of peat fro nd to keep a continuous fire going on 
i bts grate at all loads.—.---—--- > (L) 
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A 7. Ushakow, 9. d. (Za Ekon, Topif (Fuel £ 1961, 1 13) “eo 

alt Thie furnace heats a boiler with 419 eg. me of heating supfaes and burse ~e 

‘ L milled peat with a moisture content of 47 to 62%. The report ie generally died 
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SStor iy FU INDUTLAL wok PLANTS, Uehakow, A Os Peperative date are g 

; cone}, July 145 -27). 

mee ghee ie ces under boilers giving 2 ns aes oie nel 
lverizer furnace and a 

of steam respectively: an shaft pu deta bed gieaitol 

furnace burning milled peat, and a furnace with scraper : 


shaft pulveri ser furnace burning Moscow Region brown coal. 
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1622. LIMITS OF APPLICATION OF CATION PROCESS UF WaTE: PURIFICATION IN INDUSTRIAL 
BOILFR PLANTS. Uphakoy, G.-.ie(Za Exo, iopliva (Fuel Econ. Aor. 1962, 27-29 
Adortion of the cation treatment using soiiun cation e-uipnent ind Ha cation 
units with sulphuric acid solution using barrier filters ,ields good cuality 

soft water even with hard initial water. .he witer-acid jet pump should be 

used for initial water with high alkalinity ind méderate mineral residue. In 

the preparation cf water for power atation boilers the tyne of boilor nd siturat 


ed steam recuirement .nd the .aising of salt content .nd :)kal‘nity, to obviate 
an excessive :mutber of cleanings, should be considered. « table gives da-a on 


the cleaning of horizontal water tube voilers by different methods. (L) 
B.E.A. 
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USHAKOV, G. A. 
Furnaces ~ Construction. 


Best use of outer brickwork of fire boxes of low capecity boilers, 
Za ekon. top., 9, no. 3, 1952. 


9. Monthly List of Russian Accessions, Library of Congress, June 195¥2 Uncl. 
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USHAKOV, G. A. 


Boilers. 


Extent to which cation water-purification can be used in industrial boiler 
rooms. Za ekon.top. 9 no. 4227-29 Ap '52. 


9. Monthly List of Russian Accessions, Library of Congress, July 19592 Unclassified. 
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1. USHAKOV, .G- Ay 
2. SSBR (600) 


& Furnaces 


7. Ways toward improved construction of YU. G. Vasil'yev furnaces. 
Tekst. prom. 12 Yo. ll, 1952 


9. Monthly List of Russian Accessions, Library of Congress, February 1953, Unclassified. 
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USHAKOV, G.A. 


PRE ac natin 

Simplifying circulation schemes in modernising mltiple- 

drum, horizontal water-tube boilers. Energ.tiul. no.3:5-13 

Mr '54, (MLBA 7:3) 
(Steam boilers-~Design) 
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USHsAKOV, G@.A., inzhener, 
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(Steam boilers) 
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SHAPOSHNIKGY, Bel., kandidat tekhnicheskikh nauk; UZHOY; V.¥., 


inzhener. 


"Thermal electric power plants of industrial enterprises." V.V¥.Luk- 

nitskil, Reviewed by V.I.Konovalov, G.4-Ushakov, B.I.Shaposhnikov, 
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USHAKOV, G-A., dots. 


ORO NE reer eee, 
Increasing the efficiency of large unit-type plants by using bleed 


steam for preliminary drying of fuel. Izv.vye.uchebd.Zav.; oe 
no.6:56-65 Je '58. (MIRA 11:9 


ina 
1 Ivanovekiy energeticheskiy institut 4m. V1, Lenina. 
(Coal--Drying) (Steam power plants--Equipment and supplies ) 
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USHAKOV, G.A., dota, 
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Results of the scientific and technical conference on spreaded drying 
of damp fuels. Izv.vys.uchob.zav.,energ. no.8:133-134 Ag '58. 


(Fuel--Congresses) (MERA 11:11) 
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USHAKOV, G.A. 


Increasing the efficiency and reliability of electric power plants 

by open drying of moist fuels, Nauch. dokl. vys. shkoly; energ. no.1l: 

169-174 '58. (MIRA 11:10) 
(Electric power plants) (Fuel) 
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USHAKOV,..G.s5 ARKHANGHL'SKIY, Yu.V., red; LARIONOV, G.Ye., tekhn.red. 


{First atomic power plant; experience of construction and 

operation] Pervaia atomnaia elektrostantsiia: opyt stroi- 

ee stva 1 eknpluatatsii. Moskva, Gos.energ.izd-vo, 1959. 
Pp. (MIRA 12:12 
(Atomic power plants) 
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USHAKOV, G.A., dots. “ 

arena LEMIRE LENO ESE Pe 
Conversion of thermal circuits of stations aduipped with EK tur- 
bines from evaporators to water purtfication, Izy.vys.uchebd, 
ZaVes enarg. 2? no.5?:69=78 My '59, (mIRA 12:10) 


1. Ivanovaliy energaticheskiy institut im. V.I.Lenina. 
(Fead-water purification 
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USHAKOV, G.A., dotsent, kand.tekhn.nauk; KOROL', V.N., inth. 
TART UR tad Rhee 
Vibration packing of mine cars as a means to increase their 
loadability. Ugol' 35 no.3:41-44 Mr '60. 
(MIRA 13:6) 


1. Khar'kovakiy gornyy institut. 
(Mine railroad—Cars) (Vibrators) 
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STYRIKOVICH, M.A.3 USHAKOV, G.Acy inzh. 


Selecting the pulverization systems for the preparation of Lonets 
Basin anthracite fines and lean coals. Teploenergetika 9 no.2: 
15-20 F ‘62. (MIRA 15:2) 


1. Moskovskiy energeticheskiy institut. 2. Chlen-korrespondent 


AN SSSR (for Styrikovich). 
(Coal, Pulverized) 
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USHAKOV, G.A., inzh. 

anaes. bine dri in electri 
Economy characteristics of the feed pump turbine rive in e ectric 
power plants. Teploenergetika 9 no.3:30-33 Hr "62, (MIRA 15:2) 


1. Moskovskiy energeticheskiy institut. 
(Pumping machinery) (Steam turbines) 
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USHAKOV, G. A., kand. tekbn. nauk 
a rr 


Concerning A. E. Gel'tman's article "Choice of a system for 
drying wet ltgrite in large state regional electric power 
plants." Energomashinostroenie 8 sae D '62, 

MIRA 16:1) 


(Electric power plants) (Idgnite—Drying) 
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“ACCESSION NR: AP4012088 $/0020/64/154/002/0366/0368 
- ANTHORS: Moiseyenko, U. I.; Istomin, V. Ye.; Unhakoy, GD. 


TITLE: Influence of unilateral pressure on electric resistivity of 
. rocks : 


SOURCE: AN SSSR. Doklady*, v. 154, no. 2, 1964, 366-368 


' 
{ 
| 
TOPIO TAGS: electric rook resistivity, electroresistivity under: | 
pressure, rock electrical conductivity | 


ABSTRACT: Eleotric conductivity of rooks under pressures corres= “ 
ponding those at great depths is scantily studied and therefore 
the authors investigated the electric resistivity of olivenite, 
marble, serpentinite, dunite, basalt, pyroxgni te and peridotite 
under a unitalteral pressure of 20000 kG/om*. Under unilateral ' 
pressure the specific resistivity decreases, reaches & minimum typical -- 
of each rock type, the greatest change being observéd for marble, i 
serpentinite and basalt, the smallest for peridotite and pyroxenite. | 
Purther inorease in pressure reverses the trend and inoreases the 
resistivity. These data can be useful for studies of rook deformations 


rd AFB connad in elev ae te 
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ACCESSION NR: AP4012088 

both 4n natural and experinental conditions especially with regard 
to changes in electric resistivity of rocks at different depths 
from the crust. Orig. art. has: 1 Figure, 

‘ASSOCIATION: Institut geologil 1 fiziki Sibirskogo otdelenya , 

AN SSSR (Institute of geology and physics of the ’ 
Siberian Branch AN SSSR) aes 
SUBMITTED: O7Jun63 7 ~~ ‘DATE ACQ: 14Feb64 ==—sENOL:-00 


SUB OODE: PH NR REF SOV: 003. , OTHER: 001. © 
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Novosibirsk. 
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USHAKOV, G.K., kandidat meditsinskikh nauk (Yaroslavl') 
' = se eae Ho EOE 


Role of medical auxiliary personnel in preventing excitation of 
psychiatric patients. Med.sestra 15 no.6:15-20 Je '56. (MIRA 9:9) 
(PSYCHIATRIC NURSING) 
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_USSR / Human and Animal Physiology. Blood, Form Elements, T 
Abs Jour: Ref Zhur-Blol,, No 22, 1958, 101752. 
Author 


Inst : 
Title : 


Ushakov, G. K; Il'ina, V. N.; Panus, L. V. 


Nor~givers-—— 
The Peculiarities of Reactivity of the Bloca Sys- 
tem in Schizophrenia, 


Orig Pub: V sb.: Aktual'n, probl., nevropatol, i psikhiatril, 
Kuybyshev, 1957, 270-276. 


Abstract: 2000 investigations of blood were conducted in 
psychic patients. In 92.8% of the analyses, ery- 
thropenia was discovered, in 88.76% hypohenoglo- 
binemia, in 50,3% low indexes of sed, rate. The 
reduction of the speed of the sed, rate was mostly 
observed in low indices of Hb content and number 
of erythrocytes, Leucopenia was observed in 40.1% 
of patients; furthermore, even in normal indices 


Chair of Paychiatry, Yaroslavl Stat 
Card 1/2 = ag Oblastnoy Paikhonevrologicheskoy bol miteye ane. 
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USSR / Human and Animal Physiology, Blood, Form Elements, T 
“Abs Jour: Ref Zhur-Biol,, No 22, 1958, 101752. 


Abstract: of number of leucocytes, the prevalence of the 
right nuclear shift of neutrophyles (75.2%) re- 
lative lymphocytosis, monopenia (56,46%), eosino- 
penia, and high levels of hemacytologic andex of 
reactivity (56.3%) were observed, Apparently, 
there is not only a changed but also a lowered re- 
activity of the blood system, Additional obser- 
vations were conducted on 100 patients with an un- 
favorzble course of schizophrenia, The degree of 
changes of red and white blood rose with the dur- 
ation of the disease and the worsening of its 
course, -- E, R, Paley, 


Card 2/2 
rd 2/ 17 
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Insulin for treating mental diseases. Med.sestra 16 no.6:8-13 
Je '57. (MIRA 10:8) 


1. Is kafedry psikhiatrii Yaroslvaskogo gosudarstvennogo 
meditsinskogo instituta 
( INSULIN) (PSYCHOSES) 
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SURIKOV, M.P.; USHAEOV, G.K.; IL'INA, V.N.; VERBLYUNSKAYA, A.A.; KHOKHLOV, L.K. 
OE ihn 
Utilization of glutathione in the trestment of mental disorders 
[with summary in French]. Zhur,nevr. { psikh. 57 no.2:237-240 '57, 
(MLBA 10:6) 
1. Kafedra biologicheskoy khimif (zav. ~ dotsent M.P.Surikov) 4 
peikhiatrii (zav. ~ dotsent @.K.Ushakov) Yaroslavekogo medits inskogo 
instituta 1 Yaroslavskaya oblastnaya paikhiatricheskaya bolintsa 
(glavnyy vrach G.I.0vchinnikov) 
(MENTAL DISORDERS, ther. 
glutathione) 
(GLUTATHIONE, ther. use 
ment.disord., ) 
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., USHAKOY, Gennadiy Konstantinovich; SALYAYEV, Vladimir Nikolayevich; 
TITCVA, Aleksandra Teanowia: red. 


(Epilepsy; problems in practical diagnosis, prevention, and 

treatment ] Epilepticheskaia bolesn'; voprosy praktiki 

raspogznavaniia, predupreshdeniia, lecheniia. Ifroslavl, 

lAroslavekoe kmishnoe izd-vo, 1958. 95 p. (MIRA 13:8) 
(EPILEPSY) 
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as SALYAYEV, V.N., STOLYARCHUK, AsA., USHAKOV, G.K. 


Cholinesterase activity of blood serum in certain pathological 
processese Vrach.delo no.9:903%-905 S158 (MTRA 11:10) 


1. Kafedra psikhiatriil (zav. - dots, G.Ke Ushakov) 1 kafedra 
farmakologii (ispolnyayushchiy obyazannosti sav. — kend.med.nauk 
V.NSalyayev) Yaroslavskogo meditsinskogo instituta. 
(CHOLINESTERASE) 
(SERUM) 
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USHAKOV, Gennadiy Konstantinovich 


{Chronic alcotolisn and its control] Khronicheskii alkogolizn 

4 bor'ba 5 nin. IJAroslavl', IAroslavskoe knizhnoe izd-vo, 

1959. 29 Pe (MIRA 13:8) 
(ALCOHOLISM) 
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rs En EE 


We HAINGY, les IN 
EXCERFTA MEDICA See 8 Vol 12/12 Neurology Bee 59 


6339, NEUROPSYCHIATRIC DISTURBANCES OCCURRING IN WERLHOF'S DISEASE - Uber 
neuro-psychische StOrungen bei der Werlhofschen Krankheit - Usc hakow G.K. Lehr- 
stuhi {dr Psychiat., Med, Inst., Jaroslawl - Z. ARZTL. FORTBILD. 1958, 52/12 (499-504) 
Reports of 2 cases in which definite neuropsychiatric disturbances were present, and over- 
shadowed the symptoma of the underlying basic ilineas, namely idiopathic thrombovytopenic 
purpura (Werthof's disease), These neuropsychiatric disturbances occur inthe form of syndromes, 
auch as disturbances in the cerebral circulation, apatho-abulistic disturbances, hypotonic neur- 
asthenia, and hallucinatory and paranoid experiences, Because of the disturbances in the cere- 
bral circulation, which is of unknown aetlology, cerebral neoplasm has to be considered and 
ruled out by appropriate clinical and laboratory tests, The same is true for the changes in the 
eyegrounds, These neuropsychiatric disturbances are similar to those scen in cases of haemo- 
trhagic neuro-nephritis, as described by I. B. Galant, 
‘ : Levy - Spokane, Wash, (VIII, 6%) 
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IL'INA, V.N.; POLSTAYEV, A.S.; aero ean KHOKHIOV, L.K.; GAIKINA, Z.I.: 
SALYAYSV, V.N.; STOLYARCHUK, A.A. 


Clinical aspects and psychopathology of Q fever. Zhur. pen sei 
59 now32295-303 '59. : 


dry psilchiatrid (zav. - dots. G.K. Ushakov), infektsionnykh 
iss Ga: - prof. A.I. Reznikov), farmakologii (ispolnyayushehty | 
obyazannosti zaveduyushchego = kand, med. nauk V.N. Salyayev) Yaros lav- 
skozo meditsinskogo institute 4 Gorodskaya klinicheskaya infektsionnaya 
pol'nitsa (glavnyy vrach A.5S. Poletayev). 
(Q FEVER, compl. 
ment.-disord, (Rus )) 
(MENTAL DISORDHRS, etiol., & pathogen. 
Q fever (Rus )) 
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USHAKOV, G.K. 


Bleqtrophoretic investigation of blood proteins in dementia paralytica. 
Qhur. nevr. 1 psikh 59 n0032337-343 '59. (MIRA 12:4) 


1. Kafadra psikhiatrit (zav. - dots. GK. Ushakov) Yaroslavskogo meditsin~- 
skogo instituta. 
(PARESIS, blood in, 
dementia paralytica, blood proteins (Rus )) 
(BLOOD PROTEINS, in var. dis, 
dementia paralytica (Rus )) 
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_USHAKOV, G.K.; IL" INA, V.Noj KHOKHLOV, L.K. (Yaroslavl' ) 


Changes in the reactivity of the body during Q fever. Kaz.med.zhur. 
no.5:117 S-O "60. (MIRA 13:11) 
(Q FEVER) 
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USHAKOV, G._ K., Dr. Medic. Sci. (diss) "Materials for Investigation 
of Etiology and Pathogenesis of Endogenous Psychoges, * Kuybyshev, 
1961, 25 pp. (Kuybyshev Med. Inst.) 300 copies (KL Supp 12-61, 


283). 
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USHAKOV, G.K, 


Psychiatry in the Mo 
62. no.1:144-149 Pip as: People'g Republip. Zhur, nevr. i psikh 


(MONGOLIA~-PsY¥cHTATRY) (MIRA 1524) 
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Janurary Plenum of the Board of the All-Union Scientific Medical 
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Thur. nevr. i psikh. 63 no.6:948-950 '63. 


(MIRA 17:6) 
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USHAKOV, G.K.y profes doktor mod. nauk 


{Ways of development ard trends of studies in pszeho~ 
neurological clinics of the German Democratic Hepus al 
0 putiakh ragvitida i napravieniiakh A{ssiedovanii v 
psikhonevroogicheskikh klinikakn Germangkod Demokrat i- 
cheskoi Reapudliki. Moskva, Vse@ce nauchno-med, ovo 
nevropatologov 1 paikhiutros, 164. O66 De 

(HIHA 18:8) 
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[Transactions of the 4th All-Union Congress of Neuro- 
pathologists and Psychiatrists] Trudy Vsesoiuznogo s"ezda 
nevropatologov i psikhiatrov. I-skva, Vses.nauchn, med. ob- 
vo nevropatologov i psikhiatrov. ‘Vols.l, 5-6. 1965. 

(MIRA 18:11) 
1. Vsesoyuznyy s"yezd nevropatologov i psikhiatrov, 4th, 
Moscow, 1963. 2. Deystvitel'nyy chlen AMN SSSR (for Shmidt, 
Kerbikov, Snezhnevskiy). 
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International Conference on the Peaceful Uses of Atomic Engergy- 
and, Geneva, 1958. 
Dokiady sovetakikh uchenykh; yacernyye reaktory i yadernaya ener- 
» (Reporte of Soviet Scientists; Nuclear Reactors and 
Moacew, Atomizdat, 1959. 707 P. (Series: Ita: 
frudy, vol. 2) Errata slip inserted. 8,000 copies printed. 


@enereal E4s.: N.A. Dollezhal, Corresponding Member, USSR Acadeay of 
a.K. Krasin, Doctor of Phyaica and Mathematical Sciences, 
Ukrainian SSR Acadeny of Sciences, I.I. 
» USSR Acadeuy of Seiencea, and V.S. 
4 Mathematical Sciences; Bd.: A.F. 


PURPOSE: Tale dook is tntenced for scientists snd engineers engaged 
4m reactor designing, av well as for professors and students oft 
higher technical achools where reactor design is taught. 


t 
M. Ae, AE. Kranin, MA. Nikolavey, A.M. Origor!yant 
tiot s “eisertenee of OpeFating the First Mtoale Poser 
“Fiant’s\ Work Under Bofiing Conartions = 
1 


~--KLY,_Viorinsxiy, M,Ye 
LE. 
wranioe jure 
2139) % 
Aleksandrov, A,Po» {.1. Afeikaniov, A. Brandaus, A.J. Brasydauge 
6X; Tladkov, Bota. Gnesin, pe eet Espen 
The Atoalc min” (Report No. 2180}>0———————— 60 


Sixintses,—ra, V. and 8.0, Palos. 
the Atoute Icebreaker (Report Wo. 2518) 87 


wtgova S.A. Water-water Power Reactors (VVER) in the USSR 

Report Wo: 2184) _ (98 
Anbartecgyans A.5-, A.M. Gluinoy, ¥.%..Qoncharpy, a.i. Kovalev, 

‘and S.A. Skvorteov. Heat-producing Eleaents for Vatar-water—— 
Reacstore of Atomic Power Plants (Report No. 2196) 


ON. and ¥.X. Subbotin, Cooling Vater-water Reactors 
FE aay ee 


Yeraakov, V-8. and I,¥. Ivsnoy. A Study of Unsteady Heat Trans- 
“fer ii Eoatoprodueing Riementa of Muclear Reactors (Report 
Mo. 2470) ; 
Ivanovaskty, N.No, Vol pateins and P.A.tahakay. High-speed 
“Wetnod or Aeasur: ansfer Coefficient in the Pipe 
(Report No. 2475) 
S., VeI- Sabbotin, V.M, Bor. and P. b. 

¥. Heat Rechingy ing the Flow of Liqui Metal “in tes 

Pipes (Report Mo. 2210 


Tg ao Econokics of Nuclear Puel in Past Power Re- 
aotors (Report Wo. 208) .. 
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Operating the First USSR At 
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Tierey. eee iaetry a Intl. Conf. on the peaceful uses of Atomic 
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Ushakov, G.N. 


Pervaya atomnaya elektrostantsiya; opyt stroitel'stva i ekspluatatsiil 
(The First Atomic Electric Power Station; Building and Operation Practice) 
Moscow, Gosenergoizdat, 1959, 223 p, Errata slip inserted, 5,500 copies 
printed, 


Ed.: Yu.V. Arkhangel'skiy; Tech. Ed.: G.Ye. Larionov 


PURPOSE: The book 1s intended for nuclear scientists and engineers, designers 
of miclear power plants, installation and operational personnel working with 
graphite-moderated water-cooled muclear reactors. It may also be used by 
electrical engineering students. ; 


COVERAGE: A nuclear power plant of 5 7000 kw capacity was first put into operation 
in' the Soviet Union on June 27, 1954. Five years of experience in operating - 
this plant provided mich valuable information which was used by the author in 

‘the book. In it he presents a detailed description of the first Soviet atomic 
power plant, and discusses problems of construction and installation. 
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Particular attention has been given to various aspects of an atomic power plant 
with a graphite-moderated water-cooled reactor. Included is an appendix 
containing data on boiling and superheating steam in the reactor of an atomic 
power plant. There are 11 references, all Soviet, 


TABLE OF CONTENTS: 


Introduction 


Ch. 1. Miclear Reactor. Its Thermal Power Equipment and Auxiliary 

Systems ; 
Selection of reactor type, flow sheet, and parameters 
Reactor design 

High-pressure radioactive loop and its equipment 
Low-pressure secondary loop 

Drainage system 

Ventilation 

Radiation monitoring 

Electric power supply and electrical equipment 
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The First Atomic Electric Power Station (Cont.) 


Conveying and maintenance equipment 
Reactor control system 


Layout of equipment 


Problems of Constructing and Equipping a Nuclear 
Power Plant 

. Construction of a reactor unit 
Installing the reactor 
Preparatory work before putting the electric power plant 
into operation 


Operation of a Nuclear Power Plant 
Preparation of electric power plant before starting 
the reactor 
Starting the reactor from zero level 
Increasing the power of the reactor from 0.01% to the 
assigned power level 
Steady-state operation of the reactor 
Transient operating conditions in a reactor 
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The Firat Atomic Electric Power Station (Cont.) BOV/3465 


Reactor shutdown 

Switching-in the reserve equipment of the reactor 
Automation of the reactor 

Overloading working channels 

Thermal balance of a reactor installation 

Water system in the Operation of a power plant 

Gas system in the operation of power plant 

Possible cases of failure » localization and elimination 
of failures , 
Special features of preventive maintenance and repair 
of equipment failure in reactor installations 
Organization of the operation of atomic power plant 


Conclusion 

Bibliography 

Appendix 

AVAILABIE: Library of Congress 
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DOLGOV, V.V.; KOZLOV, V.Ya.; KOCHETKOV, L.A.; SUDNITSYN, 0.A.; 
» Ge 

USHAKOV, G.Ny 
(Startup conditions of an atomic power plant with super- 
heated steam generated in a uraniumgraphite reactor] 
Izuchenie puskovykh rezhimov elektrostantsii s uran-grafi- 
tovym reaktorom s peregrevom para, Moskva, Glav.upr.po 
ispol'zovaniiu atomnoi energii, 1960. 14 p. (MIRA 17:1) 
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AUTHORS; Dolyov, ¥. ¥., Kotlov, ¥. 1 Kochotkew, 3. go, 
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TITLE; Investigation of the Sterting Conditions of as 


a Eorer Station with a Oranius Graphite Reestor v 
ith Superbeatet Steaz 79 


Atomnaye energiza, 1969, Tol. 9s Moe 1, pp. 10-95 


PENTODICAaL: 


VEIT: Ina epecially adarted *8ean-to-water 
Roclear power station, 
@arried ont by thre 
of the pover atation, 


3 Soviet 
@ was 


ring Paraseters were Reasired ty 
Retiots 
cd applies 


Ahem neenmeee se = 


Contitiona, 1t must te Peeeidle 
elements to be continuously tzcreas 


the rated paver, (ec) Under the tranatent 
for the tenperature of the fuel > 
(4) The zethod applied at the start aust re wire aininus operation of the 
technological equipaent. In the firat method, the transient is 
ebaracterised by the follceing: (a) The Sexperatare of the fuel elevents 
gan be increased by 100 - 1§0°C in a minute. (b) The tranettics to aupere 
Beating does not take place siealtarectaly in the various chassels of the 
e stoowater loop. (c) in the secondary cycle, a sarced chasge sf 
Preesure takes place, which necessitate an Antenelve blowing of tnte 
Loep, During the transient the second mettod produces a definite cools, 
ef the channels in which the stean Le generated. Thuan, the waole 
tranaltion takee place vith « winisus of reactor Power, With the third 


Sy @ eraller 
through of the sta: 
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A teae of enginvera unde b kov participated in the asiution 
ef the technical problens. A. K. krasin ana &. %, Grigor'yante followed 
the work with interest, There are 7? figures and 3 Soviet reference 
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AUTHORS : Slyusarev, P, Ney Ushakov, Ga tey— Starkov, QO. Vy 
Kochetkov, L. Acs Nesterovaly Le Ne, Kozlov, Vs Yas 
TITLE: Investigation of the Transfer of Radioactive Substances by 
Steam and Water and the Chemical Stability of Deposits 
in the Steam ~ Water Cycle of the First Atomic Power Plant 
PERIODICAL: Atomnaya energiya, 1960, Vol. 9, No. 2, pp. 98-103 7 


TEXT; The quantity of radioactive 
water reactors by steam and water, 
of conduction pipes, as ell as the chemical 
these deposits depends 
and the construction of the evaporator 
the Pervaya atomnaya elektrostantsiya 
authors investigated the processes in 
carried along by steam and water. They 
cient of the substanc 
investigated the chem 


(Firat 


ical stability of these 
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82731 
Investigation of the Trarefer of Radioactive 3/089 60/009/002/002/015 
Substances by Steam and Water and the Chemical B006/B056 
Stability of Deposits in the Steam - Water 
Cycle of the First Atomic Power Plant 


investigated problems of the deactivation of some parts of the ateam-power 
equipment of the plant. ‘he steam-water loop consists of two circuits of 
stainlesa steel of the grade 1 X16H9T (1Kn16N9T), which are insulated 
against each other. Pig. 1 schematically shows the investigated loop; 
able 4 gives data on the two circuits. The coolant used was ordinary 
distilled water which was kept in circulation by means of pumps. The in- 
vestigations wore carried out with superheated and non -superheated steam; 
water temperatures, in the first case, amounted to 275 © at the input, and 
340-365 C at the output; in the second case they were 265 and 310 C, 
respectively (with a 25% steam content). The places where samplea were 
taken are given in Fig. 1; the B- and yeactivity was measured on all We 


coolant samples, and the quantity of the dry residue, the pH-value, as well 
as the radioisotopic, anionic, and cationic components of the contamination 
were determined. The tranefer of radioactive gubstances was determined 

from the change in radioactivity of the dry residue along the loop. Table 2 
gives 4 multiple of numerical values of the radioactivity of the dry re~ 
gidue of the coolant determined at various places in circuit II. The 
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82731 
Investigation of the Transfer of Radioactive s/089/60/009/002/002/015 
Subatances by Steam and Water and the Chemical .B006/B056 
Stability of Deposits in the Steam - Water 
Cyole of the First Atomic Power Plant 


time-dependent change in these radioactivities at various places of the 
loop are shown in Fig. 2. The results obtained by physicochemical investi- 
gations of feed water and the water of cycles I and II are given in 

Table 3. It supplies the following date: dry residue, total activity 

(Bp + vy), pHs COn-» NO3-, Cl'-concentration, total chromium concentration, 


Cro"- and Cr * concentration. The contamination consisted of: 0°? 


64 499, ga? 


pe59, or', ca4> (4-10% of the total activity); Ne’, Cu 
un?® (90-96% of the total activity). Components with Ti /2 <1 hour were 


not taken into account. The radioactivity and chemical stability of the 

deposita on the tube walls were determined by means ofa special device 

consisting of two equal tubes made from 24-695 (EI-695) steel. Date on 

outward shape, thickness, radioactivity, and temperature of the walls are 

given in Table 44 and data on chemical stability in Table 5. The deposits 
9 


consisted of Co 
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Fe59, Crol, ca4d (74/2? 27 days) (70%) and of 
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Stability of Deposits in the Steam - Water 

Cycle of the First Atomic Power Plant 

wa24, cu®4, un®, vio, and si?! (Typ € 13 hours) (30%). Finally, 4 
report is given on deactivation experiments undertaken with various 
aggressive solutions witn and without inhibitors. A 6% HCl + Urotropin 


and a 5% HNO, + 2% HCl + K,Cr,0, solution (~ 0.05 g/1) were used as 


solutions with inhibitors, and a 5% HNO, and a 5-7% HCl solution as 


solutions without inhibitors. The experiments were carried out at 20°C 
for 24 to 48 hours and at 40-60°C for 2 to 4 hours. The results obtained 
are described in detail. The authors thank A. K. Krasin for his interest 
in this investigation. There are 2 figures, 5 tables, and 6 references: 

4 Soviet and 2 US. 
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TITLE: Experience from work with the First Nuclear Power Plent 
PERIODICAL? Atomnaya energiy&, 7- 41, no. 1, 1961, 12 - 18 


Pexts The First Nuclear Pawar Piant in the USSR, which wae the first in 
the world, haa been. successful .y cperated for seven years; this paper t 
presenta & short aurveay of the experiences accumulated during the first six ; 
yearo at thin station. he atation iteelf possesses all the eqipment ; 
available at a large resaarch reactor. The construction of the Beloyarecaya tees 
GRES (Beloyarsk State Regional Bleztric Power Plant) represents o further 

development of the Firet Nuclear Power Plant. The working of the reactor 

at different power levetst In the po-cailed "coid state”, at 0.01% of the 

nominal power, ‘he reactor has ‘the lowast power level at which the automatic 

power regulator can ns.) functions the rise in this level ia checked by 

measuring the neutron flux; the power level oan be doubled within 20 sec. 
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Experience from work with ««- 3102/3214 


Heating begins with a rise of the power level to 59% of the nominal power 

(first cycle: 160-170°C, prossure in the second cycler 7 - 8 atm), then to 

104 of the nominal power (temperature at she entrance to the reactor: : 
190°C, stoam pressure 12.5 atm); these parameters renain unchangei on further ‘ 
increase of power. The total heating ‘ine for the system is 3.5 - 4 hours; 

during this time, nitrogen is blown in the graphite system to remove oxygen. 

fhe paranetera of the powar station for 50, 75. and 100% of the nominal 

power are given in Tatie 7. On shutting the reactor, it is first cooled, 

by utilizing the natura? less of heat, to the temperature of water in the 

firat cycle (11C-120%C), which requires 4.5-2 hours. The cooling water 1a 

then removed from circuzation and cooled} chio onatles the reactor to be 

cooled rapidly. Reliability and duration of the reactor'a operation depend \ 
on the quality of she fuel elenents the station works with tube type ele- 

ments. The fuel is contained between two tubes of nonrusting steel (the 

inner is 0.4 mm thick and the outer 0.2 am thick). This kind proved to be . 
particularly reliatles Not a single element has been dislocated during the . 
whole period the station has been in operation. The system of partial 

renewal of the fuel element is used for guaranteeing the deepest possible 

burning. (N. A. Dollezhal et al. reported on this at the Second Geneva 
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Conferences 1958). Numerical data abovs she consumption are given in Table 
2. Deformation of the fri.el elements were checked, & deformation of 

44.20 + 0.02 na of the element jackets was found. Exporinents relating %o 
the poiling of water in =he fuel channels and determination of the hydro- 
dynanic cnuvacteriatics of the fuel elements in the reactor were gtarted 

in 19596. ‘The preliginaries were compreted in Saprenver 1956, and one channel 
wag brought to boiling operation. Thies first poiling channel worked for 


400 hours at thermal 1cads of (0.45 - 9.05)+10°kcal/a “hr (steam content i 
5 = 20% by weight, f20* rate 250 kg/nr)» 48 the systea proved parisfactory» : 
fore channels were brought +o potling operations in the middle of 19597 there 
were 70 such channels, ore than half of the total. The polling operation 
was characterized by the followins paracetars: stead content at the exit 
ft the channels: 3 ~ 255 by weight» sherpal load (0-6 - 1.3) e10ekcal/m? hry 
7. 1 afnr at 100 ate and 190° at the exit. since 
guperheating of stean constitutes one of the most important methods for 
snereaging efficiency» experiments in this connection were carried out in 
the following years “ith a special experimental Loop (Fig: 1) -to study the 
nethode of pringing the steam to & superheated state. For this, & method of 
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Experience from wore with «.. 3102/5214 

starting was parfected which requires only such equipment as ia used in 
normal operation. During the period of ‘ransformation of the superheating 
operation, the superheating channel could either be closed, or it could 
work without cooling ("dry operation"), or with water cooling. The last 
named method had o number of advantages. The following starting methods 
were studied: Starting with continuous inoreaaa of the reactor power, 
starting with desreage of the reactor power, and combined mathode (first 
the former, and then the latter but lowering the powor only for about 

60 - 70%). To increase the safety of the reactor, a speoial syaten 

nas built in 1959 which prevents the escape of the gas - atean mixture 
into the ventilation system whon the tubes of the experimental holes 
preak down. This oyaten "for lozalizing the damago due to accident” 

(Pig. 2) not only serves thia purpose but also helps to purify the gas 
after the accident has occurred. The system consists of a oylindrical tank 


(6.2 n?) whose lower part (1.6 a?) ig filled with water; in it are placed 
the cooling coila and special nozzlea through which the steam - gas mixture 
atreams into the water ir. the oase of an accident. The gas ie introduced 
in a sensitive gas container. The whole system is placed in a protective 


container equipped with nanometer, thermometers, and dosimetem There 
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USHAKOV, G.Ne, LITKIN, V.B., KOCHETKOV, L.A., POPOV, V.V., HELINSKAYA, N.T., 
SOKOLOV, A.F. 


The operating experience with the steam generators of the first atomic power 
station. 
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‘SOURCE: Teploenergetika, nd« 6, 1964, 5-7 


“TOPIC TAGS; atanic reactor, ataiic power plant, reactor operation, direct flow 
- reactor 


ABSTRACT: ‘The authors present data demonstrating the high reliability of plant ; 
equigment after ten years of operation. Seventy per cent of fuel elenents operated 
- 1.5 to 365 tines longer than design expectations, woile channels and reactor 
operated normally even with channel flows between 100-1000 g/pr. Coapensation 
capacity of the uncooled, heat-resistant bora-stecl rods was 804 that of the pre- 
viously used boron carbide rods; increasing the boron content peyond 2.5--3.0% 

aid not t-rease compensatim. Idfe of the fully inserted rods was 54 days ata 
reactor pcver of 15 Mw. Filling the graphite pile with nitrogen enabled it to 
operate at 700-800C. In the beginning of 1960 all channels began operation under 
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’ yeactor nazard, reactor ‘operation, poiling water reactor t 
a 
i ABSTRACT: Several preliminary tests aimed at ascertaining the ! 
-: feasibility of an atomic power station with the steam heated directly. 
i ain the reactor are described. These included tests to determine 
... the degree of throttling of thin parallel boiler tubes directly ; 
cooling the fuel elements at loads up to 10° kcal/m* hr with. up to’ 
30% steam by weight; tests to.prevent pulsations of flow in the 
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: 1 
vallel boiler tubes; experiments on nuclear superheating of the 

-; gteam in an experimental single-circulation loop. The description - 

' covers experiments on the boiling and steam superheat modes in the 

' reactor, tests on the operation of the uncooled control rods, and 

' reactor safety tests. The original control rods made of boron °. 

| carbide clad with stainless steel and cooled with water. ' Various 
shortcomings of these rods have necessitated the development of con- *; 

. trol rods made of tubular steel carrying equally spaced sleeves of 
Ubride steel (18 sleeves in a control rod 1500 mm long). Rods of 

his type had sufficient absorbing ability and service life t 

Nerate at 850C and an integral neutron flux 5 x 1029 neut/cm*. 

se of these control rods increased the reactivity margin by 0:. 8%, 
the operating period by 15 days, and the reactor efficiency by 1%. 
Other advantages and disadvantages of uncooled boron carbide - 
scram rods are briefly discussed. The safety problems considered 
involve hermeticity of the fuel element cladding and of the fuel 
element internal tube which is under pressure. The effects of each 


4 


: 
' 
i 
: 
i 
’ 
t 
t 
i 
‘ 
! 
t 


F eas tS 


Card 2/4... 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001858120005-1" 


BPEROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001858120005-1 


ars woos EES fe Ft 3b res! 
Sa Ml Se ET E ESSE SY SGRERESY SERED GREE SEEPS PE EPO A) 


SRE AEE SE RRR 
Skanes Stee pes 


“KCCESSION NR: AP4041445 


} 
type of failure are discussed. In the former type the contamination | 
of the first loop by. radioactive corrosion products is relatively . | 
low even.after 10 years of operation. A special system, which pre~ | 
vents the steam-gas mixture from entering the ventilation system | 
in the case of enexrgency of the latter type, is described. It is { 
claimed that all the safety precautions cause the personnel exposure | 
| 
t 
{ 
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to radiation to be below the-established"norm. Orig. art. has: 
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1 = evaporation channels 
2 ~ shutoff, 3 ~ separator 


satars, 5 = air volun . 

: Compensators , 6 = check 
valves, J « Sample cooler -' 
8 - steam superheat channel. 
9 7_Tegenerative preheater ./,. 
10 - condensate cooler i”. 
11 ~ condensate overflow ©. |’ 
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FITLE Operating experience with the first atomic electric station 
as an Suqecinental installation /9 


“OPTIC TAGS: - research reactor, reactor theory, reactor operation 


ABSTRACT: Different experimental loops added to the f rst atomic 
energy station for research purposes are described. Tnese include 
the following: 1) double-passage steam superheating loop; 2) water 
loop with natural circulation: 3) water Loop for water-chemistry 
research: 4) high pressure water loop: 5} loops for organic-liquid 
research (with high ani low melting eedipepacures). Bach of the 
loops is briefly described. Other phases of the research are tests 
of the behavior of the graphite core at high temperatures, operating 
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tests on various channels and fue} elements of tubular construction, 
investigations of the radioanalysis of water and superheated steam, 
- investigation of deposition of radioactive impurities from the su- j 
+ perheated steam on the turbine blades. Some of the brief reports | 
are accompanied by tables showing the variation of the operating 
conditions of various sections of the reactor with time. Orig. 
art. has: 3 tables and 2 figures. 
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ABSTRACT: The paper ia a summary of the SSSR report #310 at the Third Inter-__: 
national. Conference on Peaceful Uses of Atomic Energy in Geneva, 1964. It 
describes a movable small-size atomic electric power installation with the water - 
cooled and moderated TES-3 reactor (under 10,000 kw). It consists of four —— 
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blocks each of which was assembled at the manufacturing plant, and which are-’ 
placed on four self-propelled flatcars on caterpillar tracks. No housing is re- 
quired for the installation; the only local preparation needed is the radiation 
protection. The results with a demonstration model show a satisfactory agree- 

. ment between the theoretically expected and actually obtained parameters of the 
{natallation, Orig. art. has: 4 figures i howe ‘ ; 
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